Does male display behavior in an ant-mimicking spider depend on context and affect female response?
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Methods

Introduction

We recorded interactions between two male ant-mimicking spiders in an
arena with and without the presence of a female. The arena was a clear
circular container that was divided into three sections by clear plastic, with
the outer rims coated with butter to discourage climbing. For each trial
(n=13), two males differing in size by ≤1 mm were placed into their own
section of the arena. The larger males were marked with pink paint and
the smaller males were marked with yellow paint. Their interactions and
behavioral displays were recorded until we observed three face-offs.
Then, the female was added into the empty section and the males’ and
females behavioral displays were recorded until the males performed
three faceoffs with one another. The video recordings were scored by
using BORIS event logging software (Friard and Gamba, 2016) to
determine if the female's presence altered the male display behaviors, if
the female showed a preference for either male, and if small and large
males showed different patterns of display behavior.

Myrmarachne formicaria is a species of ant-mimicking jumping spider native to
Eurasia that has recently been discovered in North America. These spiders get
their name from their ant-like body forms and movement of their two forelegs to
appear like antennae. They are also sexually dimorphic, with the males having
enlarged chelicerae (jaws) that extend out from the front of their face. Males that
encounter each other engage in displays that include face-offs (facing one
another and pacing back and forth), putting their abdomens to the side, opening
their chelicerae, and even attacking/jabbing at one another. These male
displays are usually initiated as a territorial defense mechanism or as they
compete for a possible mate. In this study, we investigated whether the presence
of a female ant-mimicking spider influences the outcome of a male-male face-off
in terms of intensity and frequency of particular behaviors. Additionally, we
investigated whether the results of a face-off influenced a female’s preference for
one male over the other. This research helps to better understand how male
display behavior varies with context.

The
experimental
arena

A face-off between two males

Discussion

Results
Males spent a greater proportion of trial duration
engaging in face-off and abdomens to the side
behaviors when females were absent. There was no
significant difference observed in the proportion of
trial duration spent traveling or opening their
chelicerae with and without the female present.
Out of the 13 trials observed, the large male won 10
trials with the female absent and won 10 trials with
the female present. The female absent trials included
3 trials that had no clear winner (tie). The female
present trials had 2 trials with no clear winner (tie)
and 1 trial with the small male winning. We found no
difference between the winning large male and small
males in their frequency of displays of abdomen to
the side, opening chelicerae, and face-off behaviors.
Females seemed to show no preference for specific
males based on face-off outcomes.
Table 1: Number of Retreats and Trial Winners

Males opening their chelicerae and
putting abdomens to the side

V = 25, p = 0.846
t = 0.9563, df = 11,p= 0.360

Figure 1: Small Male Traveling

Figure 2: Large Male Traveling

t = -2.3661, df = 11, p = 0.037

Figure 3: Small Male Face-off

t = -2.4651, df = 11, p = 0.031

Figure 4: Large Male Face-off

t = -2.8305, df = 11, p = 0.016

Figure 5: Small Male Abdomen to the Side

V = 19, p = 0.094

t = -1.9753, df = 10, p = 0.076

Contrary to our expectations, there was not an escalation in the behavioral
displays of face-offs, abdomen to the side, and the opening of the
chelicerae by males when the female was present. Instead, the males
displayed a longer proportion of the trial time performing antagonistic
behavior like face-offs and putting their abdomens to the side before the
females were present. This could be explained by either a social hierarchy
of dominance already established after the first encounter or possible
physiological energetic costs of continued activity. The males could have
used a surplus of their energy during their first encounter, which might
explain why there was a longer duration of particular behaviors during the
first interaction compared to their second interaction in the presence of the
female. When analyzing the female’s response to the males, our data did
not indicate any preference for the face-off winner.
Our results showed that the large males won most of the trials with and
without the female present, corroborating previous work by Zhou and Apple
(2019). The video analysis showed that there was no significant difference
between the large and small males’ frequency of face-offs, abdomens to the
side, and opening their chelicerae. This means that the “winner” of the trial,
which was mostly the large male, did not show a higher frequency of the
behavioral displays. In other Salticidae, larger males have been observed to
win in agonistic interactions due to producing more substrate-borne
vibrations (Elias et al, 2008). This form of communication is difficult to
detect without proper equipment but could provide an explanation for our
results. Possible other routes of research could include studying the
interactions between the males in a longer term experiment. Our lab
currently has collected data on the interactions of males living together in
cages with females for a month. Studying these behaviors over a longer
term may reveal whether the behavioral dynamics between the large male
and small male change or remain the same.
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